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Abstract. This paper is concerned with obtaining solutions to the equation governing static
deformations of inhomogeneous elastic materials. The material parameters are assumed to vary
continuously with the spatial variables. A boundary element method (BEM) with analytical
integration is used to find the solutions.
1. Introduction
Apparently in the implementation of the BEM the partial differential equation which governs the
system has to be converted to a boundary integral equation. And eventually after a discretisation
of the boundary into a number of segments, integration over each segment has to be calculated
either numerically or analytically if possible. To some extent analytical integration has of course
advantages over numerical integration in the aspect of accuracy and computation time.
In recent years some progress has been made toward solving numerically the deformation
problem of inhomogeneous elastic materials using the BEM. The work done by Clements and
Azis [1], for example, deals with the case of isotropic materials, whereas Azis and Clements in
[2, 3] considered the case for anisotropic materials. However, in all of the papers the authors
used numerical integration for finding the BEM solutions. The current study is concerned with
finding the solutions of the problems using the BEM with analytical integration.
2. The boundary value problem
Referred to a Cartesian frame Ox1x2x3 the equilibrium equations governing small deformations
of an inhomogeneous anisotropic elastic material occupying a region Ω in R3 with boundary ∂Ω
which consists of a finite number of piecewise smooth closed curves may be written in the form
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where i, j, k, l = 1, 2, 3, x = (x1, x2, x3), uk denotes the displacement, cijkl(x) the elastic
parameters and the repeated summation convention (summing from 1 to 3) is used for repeated
Latin suffices. Troughout the paper it is assumed that uk is independent of x3 and takes the
form
uk = Akf(x1 + τx2)
